Dermal fat graft from simultaneous abdominoplasty as an adjunct to revision aesthetic and reconstructive breast surgery: A poor man's acellular dermal matrix?  by Xie, F. et al.
D
r
a
F
a
b
c
d
a
A
R
R
A
A
K
D
R
A
a
A
C
I
B
H
P
1
a
r
p
T
a
e
f
t
C
H
T
(
h
2
(CASE  REPORT  –  OPEN  ACCESS
International Journal of Surgery Case Reports 5 (2014) 829–832
Contents lists available at ScienceDirect
International  Journal  of  Surgery  Case  Reports
journa l h omepage: www.caserepor ts .com
ermal  fat  graft  from  simultaneous  abdominoplasty  as  an  adjunct  to
evision  aesthetic  and  reconstructive  breast  surgery:  A  poor  man’s
cellular  dermal  matrix?
.  Xiea,  W.M.  Nabulyatob, C.M.  Malatab,c,d,∗
University of Cambridge School of Clinical Medicine, Cambridge, UK
Department of Plastic & Reconstructive Surgery at Addenbrooke’s Hospital, Cambridge University Hospitals NHS Foundation Trust, Cambridge, UK
Cambridge Breast Unit at Addenbrooke’s Hospital, Cambridge, UK
Anglia Ruskin University Postgraduate Medical Institute, Cambridge & Chelmsford, UK
 r  t  i  c  l  e  i  n  f  o
rticle history:
eceived 17 July 2014
eceived in revised form 29 August 2014
ccepted 30 August 2014
vailable online 16 September 2014
eywords:
ermal fat graft
evision breast implant surgery
cellular dermal matrix (strattice
lloderm)
bdominoplasty
apsulectomy
mplant exchange
reast implants
a  b  s  t  r  a  c  t
INTRODUCTION:  The  global  use  of acellular  dermal  matrices  as an adjunct  to tissue  expander  or  implant-
based  breast  reconstruction,  by  surgeons  wishing  to cover  and  support  the  inferior  breast  pole,  has
increased  in  frequency  in  the last  two decades.  However  despite  the reported  enhanced  cosmetic  out-
comes,  issues  regarding  their  cost  effectiveness  have  led to their  infrequent  use  within  the  UK  National
Health  Service  and  the  need for an  equally  efﬁcacious  but  cheaper  alternative.
PRESENTATION  OF  CASE:  We  report  two  patients  requiring  bilateral  revision  breast  surgery  for  severely
asymmetrical,  tender,  ptotic breasts  and  cosmetically  poor abdomens.  Both  were  denied  assisted  acellular
dermal matrix  reconstructive  surgery  on the  state  NHS  system  and  unable  to afford  the  private  costs.  We
therefore utilised  free  dermal  fat grafts,  harvested  from  concomitant  abdominoplasties  to  extend  the
pectoralis  major  muscle  and  smoothen  surface  irregularities.
DISCUSSION:  Both  patients  achieved  excellent  cosmetic  outcomes  and  aside  from  a small,  spontaneously
resolving  abdominal  site  seroma  in one  patient,  have  remained  free  of  any  complications  for  over  two
years.  This  cost  effective  procedure  is  only  feasible  in  patients  with  an  adequate  pannus  who  are amenableealth economics
eriareolar breast implant surgery
to  the extra  surgery  and  resultant  scarring.
CONCLUSION:  We  herein  report  the use of  free  dermal  fat graft in revision  aesthetic  and  reconstructive
surgery  in  a manner  akin  to  recent  acellular  dermal  matrix  use.  The  comparable  enhanced  aesthetic  out-
comes, minimal  complication  rate  and  substantial  cost  savings  merit  dissemination  to  a global  audience
and  encourage  surgeons  to  consider  this  economic  alternative.
© 2014  The  Authors.  Published  by Elsevier  Ltd.  on behalf  of  Surgical  Associates  Ltd.  This  is  an  open
he  CCaccess  article  under  t
. Introduction
Acellular dermal matrices (ADMs) are increasingly being
dopted world-wide as an adjunct to post-mastectomy breast
econstruction speciﬁcally to cover the inferior pole of breast
rostheses and increase the volume of the subpectoral pockets.1
hey have also been used to treat implant malpositioning, rippling
nd capsular contracture in aesthetic breast surgery.2 Despite the
nhanced cosmetic outcomes, minimal recurrence and acceptable
ailure rates ADMs, such as Alloderm and Strattice, are not rou-
inely available on the UK National Health Service (NHS) because
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of concerns regarding their cost-effectiveness. However, by uti-
lising autologous dermis one can simulate the beneﬁcial outcomes
associated with ADMs and circumvent their costs. We  report two
patients in whom free dermal fat grafts (FDFGs), harvested from
concomitant abdominoplasties, were used to optimise revision
implant-based aesthetic and reconstructive breast surgery.
2. Presentation of cases
2.1. Patient 1
A 35-year old female had undergone adjuvant chemother-
apy and radiotherapy following subcutaneous mastectomies with
axillary clearance and immediate bilateral implant-based breast
reconstruction, for invasive carcinoma 21 months earlier at a dis-
trict general hospital. She was referred by the medical oncologists
for revision breast surgery to address severe malpositioned, painful,
ssociates Ltd. This is an open access article under the CC BY-NC-ND license
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dig. 1. Pre and post-operative appearances of patient 1 following revision reconstru
ree  dermo-fat grafts. Note the bilaterally deformed, asymmetrical reconstructed b
ignﬁcant abdominal skin laxity and large post-partum diastasis recti are obvious.
symmetrical breasts with double bubble deformities and loose
kin (Fig. 1).
.2. Patient 2
A 31-year old female had undergone bilateral cosmetic subg-
andular breast augmentation (with 280 g silicone gel implants) for
evere hypoplasia at a different hospital 11 years prior to refer-
al. She presented with asymmetrical, tender, hard and severely
eformed breasts associated with Baker Grade IV capsular con-
ractures, as well as signiﬁcant weight loss in the preceding two
ears.
.3. Surgical technique
Using inferior periareolar incisions bilateral total capsulec-
omies and explantations were performed. Following creation
f new subpectoral pockets, anatomical cohesive silicone gel
mplants (450 g Patient 1; 400 g Patient 2) were then inserted
nd their inferolateral portions covered with de-epithelialised
ermo-fat grafts (measuring about 10 cm × 6 cm)  harvested from breast surgery and simultaneous Fleur-de-Lys abdominoplasty, used as a source of
 with ‘double-bubble’ deformities and severe capsular contracture. The markedly
abdominoplasties performed simultaneously. The grafts were
secured to the inframammary folds and the inferolateral borders
of the pectoralis major muscle with continuous 2/0 PDS sutures
using buried knots. A suction drain was  used in each breast prior to
standard wound closure. In the patient illustrated the nipples were
repositioned by de-epithelialisation and superior transposition
(with 3/0 monocryl). The patients had their drains removed prior
to discharge from hospital.
3. Results
Both patients had no peri/early post-operative complications
and achieved excellent cosmetic outcomes of their revised breasts
and donor abdomens (Fig. 1). A minor abdominal donor site seroma
was noted but this resolved spontaneously by three weeks. Two
years after surgery there has been no clinical reduction in the
dermal fat graft thickness as demonstrated by the lack of altered
inframammary fold positions, recurrent palpable or visible rip-
pling. Furthermore all four breasts have so far remained free of
recurrent capsular contracture, infection, ﬂap necrosis and explan-
tation.
 –  OPEN  ACCESS
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Table 1
Summary of beneﬁts and disadvantages of autologous tissue vs. artiﬁcial dermal
matrices.12
Autologous dermis Allogenic dermis
Advantage More biocompatible
More likely to be retained
as free graft
Cheap
Readily available
Can simultaneously
improve abdominal
cosmesis
Better concealment of
rippling and wrinkling
Can be performed in thin
patients
Does not necessitate
‘additional’ incisions,
therefore fewer scars and
complications
Quicker procedure
More likely to achieve
adequate coverage of
prosthesis
Disadvantage Abdominal harvest
therefore means no
transverse rectus
abdominis
musculocutaneous ﬂap or a
deep inferior epigastric
artery perforator ﬂap when
harvested
Higher incidence of seroma
May  lose tensile strength
Expensive
‘Foreign’ object therefore
greater risk of rejection
Query greater
inﬂammatory response
This article is published Open Access at sciencedirect.com. It is distributed under the
IJSCR Supplemental terms and conditions, which permits unrestricted non commer-CASE  REPORT
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. Discussion
Revision breast implant surgery (be it aesthetic or reconstruc-
ive) often entails implant exchange, but the often-required total
apsulectomy frequently accentuates implant palpability, rippling
nd poor inferolateral support. In slim patients with poor soft tis-
ue coverage (as in the patients herein reported) correction of
he implant palpability and rippling can be achieved by soft tis-
ue coverage using muscle ﬂaps such as the latissimus dorsi (LD).
owever, bilateral LD ﬂap harvest carries a not-insigniﬁcant mor-
idity and is therefore eschewed in aesthetic surgery and used
nfrequently in revision reconstructive surgery. Both patients were
deal candidates for ADM implant coverage and support but with
ach 10 cm × 16 cm piece costing £2600, lacked the £5200 funding
equired for strattice based bilateral surgery1 Autologous dermis
ith an average complication rate of 11% vs. 10.5% with ADMs,
herefore served as an effective alternative and eliminated the
xpenses accrued from purchasing additional operative products.3
utologous dermis has predominantly been used as an inferior der-
al  ﬂap in patients undergoing immediate breast reconstruction
ollowing prophylactic mastectomy of large, ptotic breasts.4 This
nferiorly based but well vascularised tissue is likely to be unsuit-
ble in patients with previous scarring or small to moderate sized
reasts, requiring revision surgery.
The concept of autologous fat transplants has been present since
he 1800s, with the ﬁrst transplants propagated by van der Meulen
n 1889. Works by Neuber 5 and Lexer 6 followed, with Czerny
oing on to describe the successful transfer of a lipoma from the
uttock to the breast of a patient in 1895.7 Despite the plethora
f literature that followed, fat grafting once thought to be a sim-
le technique, fell out of favour because of the variable outcomes
ssociated with fatty tissues resorptive tendency. Peer’s 1950 sci-
ntiﬁc report on open incision techniques showed that 50% of small
utogenous transplanted fat tissue remained stable at one year and
timulated the limited worldwide use of dermal fat grafting.8 The
dvent of liposuction reignited the interest in fat grafting owing to
he ease of access and application of a viable by-product. It took
ntil the 1990s for Coleman (inspired by successful and repro-
ucible fat grafting techniques in the face and hands) to bring fat
rafting to the breast, into vogue.9 Despite the hiatus in its evo-
ution (owing to concerns over confounding radiological ﬁndings
nd risks of neoplasm,) fat grafting has since become the leading
echnique in plastic and reconstructive breast surgery due to the
apability of processed lipoaspirate (PLA) cells to differentiate into
arious cell lineages in-vitro.10
Successful fat grafting is a complex procedure requiring
ecipient site deﬁnition with meticulous patient and subtype
autogenous, free dermal, fat ﬂaps or injection) selection. Dermal
at grafts harvested from abdominal donor sites without a for-
al  abdominoplasty have been used as an adjunct to conservation
reast surgery in reconstructing lumpectomy defects.11 However,
hen a large amount of dermis is required, as in our cases of bilat-
ral surgery, an abdominoplasty is preferable but one should keep
n mind the beneﬁts and disadvantages of both ADMs and autolo-
ous dermis as in Fig. 2 (Table 1).
Fortunately both our patients were amenable to an
bdominoplasty-type procedure having developed cosmetically
oor abdomens as a result of signiﬁcant weight loss and previous
regnancies. This proved a more attractive operation for them
hen combined with repair of postpartum diastasis recti. Rather
han discard the excess skin (as in a cosmetic abdominoplasty), it
1 Manufacturer’s Information Leaftlet. Life Cell KCI Europe Holding B.V. Park-
oren, 6th ﬂoor, Van Heuven Goedhartlaan 11, PO Box129, 1180 AC Amstelveen,
he Netherlands. Tel.: +31 (0) 20 426 0000.cial use, distribution, and reproduction in any medium, provided the original authors
and source are credited.
was used as a free dermal graft source to both cover and support
the implants and mimic  an uplift (the latter in patient 1). However,
an abdominoplasty to harvest dermal fat grafts is only feasible in
patients with an adequate pannus or who  have no objection to this
extra surgery and additional scarring.
Autologous fat grafts can also be harvested in a manner akin
to liposuction, with work by Asken 13 and Johnson 14 reporting
viability rates of 90% with non-traumatised specimens. A recent
study analysing the complication rates of 1000 patients, had under-
gone the Klinger autologous fat graft technique (similar to the
Coleman protocol but utilises 18-G needles rather than cannu-
las) showed complication rates of 8.9%, noting better graft survival
and increased rooting as compared with traditional techniques.
These cases were similar to our own but with less impressive post-
operative aesthetic outcomes.15
After over two years both patients have remained complication
free and are happy with the outcomes. Our work is supported by
results from Selber et al. but we note that whilst our breasts have
remained free from complications thus far (they reported 13.9%
complication rates—including mastectomy skin ﬂap necrosis and
tissue expander exposure), our donor sites did not (minor seroma-
resolved).16 We  therefore disagree with their hypothesis that there
is a reduced inﬂammatory response as compared with ADM use
alone, because the ‘added operation’ described in both reports will
increase the body’s inﬂammatory response and thus lymphocytic
inﬁltration.
The use of free dermal fat grafts in this case has conferred the
most cost beneﬁt and afﬁrmed that ADMs are less cost effective
then autologous dermal ﬂap reconstruction when; complication
rates are less than 20% and the “incremental cost utility ratio is
based at $261 720 per quality adjusted life years gained”.3 Therefore
despite the myriad of clinical applications and favourable aesthetic
outcomes offered by ADM use, substantial cost savings can be
gained from the appropriate substitution of free dermal fat grafts
in well selected patients.5. Conclusion
The use of ADMs in revision and aesthetic breast surgery con-
fers high costs on patients and institutions, hence their lack of
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outine use within the state run NHS. We  believe the true cost of
DM use (which varies by type, company, institutional contractual
greements and international standards among other things) will
e above the ﬁnancial means of the global majority, thus neces-
itating a more cost effective alternative. FDFGs have well known
pplications in head & neck surgery, lip reconstruction and imme-
iate breast reconstruction, but to our knowledge this is the ﬁrst
eported description of their use in revision aesthetic and recons-
ructive surgery in a manner akin to recent acellular dermal matrix
se. Our two cases eloquently illustrate how dermal fat grafts can
ffectively substitute as the “poor man’s ADM” when the latter is
ot ﬁnancially feasible.
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